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Introduction
In recent years the US net external liabilities stand at close to 20% of its GDP, the current account has been in deficit for most of the last 25 years. The fact that the US is an external borrower, and the size and persistence of its net external position is challenging to the conventional wisdom of standard economic theory and has led to a large debate, among academics and policy makers alike. Contents of this debate are the sustainability of these imbalances, whether and when adjustment needs to take place or how painful it is going to be for the world economy. A number of authors have argued that major policy actions need to be taken to avoid a painful worldwide rebalancing process (e.g. Obstfeld and Rogoff (2004) , Roubini and Setser (2005) , Blanchard et al. (2005) ). On the other hand, a number of papers have emphasized that before policy advice can be given as to how adjustment of the current global imbalance should take place, it is important to understand how these imbalances have arrived in the first place.
We suggest that part of the US imbalance can be rationalized by differences in the degree of financial openness across countries, and, in particular, the effects of asymmetric changes in barriers to capital mobility that are a result of the process of capital liberalization. Arguably, the US is the economy that has had the most liberalized financial account already in the 1980s while in most other regions of the world capital controls were much more prevalent. In the rest of the world the process of capital liberalization has, over the last decades, led on the one hand to a reduction of controls on capital outflows, as a result of the catching up of other advanced and emerging market economies in terms of capital account openness. On the other hand, many emerging market economies that have experienced crises after the initial liberalization of their capital accounts, have faced increased limitations in their ability to borrow internationally. We argue that, over these two channels, capital liberalization has led to asymmetric changes in countries' ability to borrow and lend internationally, which has brought about differences in their ability to manage consumption uncertainty. In particular, it has improved, relative to the rest of the world (RoW), the US's ability to better smooth their consumption and therefore has lowered their motives for precautionary asset holdings relative to RoW. As a result, the US runs an external deficit.
We address this question in a stylized two-country one good model of consumption and saving choice. We consider an endowment economy, where outputs arrive stochastically each period. The home economy is taken to be the US while the foreign economy stands for the rest of the world. We assume that the representative agent in each country can trade a non-contingent bond to smooth consumption in response to country specific shocks, but that she cannot do so unrestrictedly. In particular, in each country agents have limited access to borrow and lend in international financial markets; there are limits beyond which capital cannot flow in or out. We think of the presence of capital controls as being reflected in the tightness of these borrowing and lending constraints. When the limits are set to zero, such that the bond holdings are not only constrained but cannot be used at all, the economies are in financial autarky. As the constraints get more and more relaxed, it becomes increasingly easier to smooth consumption.
The setup of the model provides us with a structured way to analyze the effect of changes in the degree of financial openness, resulting from the process of capital liberalization. In particular, we use the model to perform two experiments: The catching up of the rest of the world's financial openness is modeled as a one-time permanent relaxation of the upper limit of capital outflows of the foreign economy. On the other hand, the limitations that some emerging market countries faced in their ability to borrow internationally in response to crisis experiences is modeled as tightening in the RoW's borrowing constraint. Effectively, both these channels improve the US ability to borrow relative to the rest of the world. For any given level of risk it faces it can now better use the international bond for consumption smoothing purposes, and the implied drop in consumption volatility means that it has less of a motive to hold assets as a buffer for times of low consumption. It is this drop in the (relative) importance of the precautionary savings motive that endogenously makes the US hold long run negative net foreign assets as it transitions to a new implied steady state.
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We conduct extensive sensitivity analysis for crucial parameters, in particular, for the initial level of financial openness and the extent of liberalization assumed, as well as for the functional form of preferences. We also consider a model with production and capital accumulation, thereby allowing for an additional (internal) asset that the change in precautionary asset demand can fall on. The model allowing for capital accumulation is similar to the model of Backus et al. (1992) , which is a standard workhorse model of international macroeconomics. In all specifications, we show, that our model framework implies that differences in financial openness and the process of capital liberalization can contribute to rationalizing the sizeable observed imbalances and help explain the puzzle of the direction of net flows, within a standard neoclassical model.
There are several contributions in the recent literature that our paper connects to, that emphasize the role of cross-country differences in financial factors as a potential driving force behind the imbalances , Caballero et al. (2006 ), Caballero (2006 ). Mendoza et al. (2007) emphasize the heterogeneity of financial systems within countries, such as a country's credit markets and differences in the ability to borrow from collateral. In their model agents face idiosyncratic risk from both endowments and investment technology, which has to be managed differently. In this relatively rich model setup, differences in financial development between countries matter when economies open up to trade in international financial markets. The accompanied process of factor equalization -less developed economies face an increase in the interest rate relative to its autarky interest rate, therefore an incentive to save-leads to capital flows from less developed financial markets into the US economy. Contrary to Mendoza et al. (2007) we do not focus on differences in how well financial markets are developed within a country. We show, in a comparably much simpler model setup, that a sizeable part of imbalances can come from differences solely in how easily countries can access international financial markets, irrespective of a comparison of the state of financial development within a country. The process of capital liberalization has changed the ease with which countries can demand assets in the international financial market, and as a result changed their motives for precautionary asset holdings. Caballero et al. (2006) argue that for emerging market economies, the development of local financial markets has not kept pace with the growth experiences of their economies which results in an inability to supply high quality financial assets. In our model imbalances derive not from differences in the ability to supply assets, but rather from differences in the demand for assets that have been induced by the process of capital liberalization.
In another recent paper, Fogli and Perri (2006) argue that the 'great moderation' in business cycle volatility in the US (compared to the rest of the world) has led to a decrease in consumption volatility, and as a result to a decrease in the US precautionary savings motive relative to the rest of the world. Similarly to Fogli and Perri (2006) , in rationalizing the US external deficit, our paper emphasizes the importance of lower precautionary savings motives relative to RoW as a result of its lower relative consumption volatility. However, in our model it is the opening up of countries' capital accounts which allows the US to better smooth its consumption and endogenously achieve a lower consumption volatility. Durdu et al. (2007) use a small open economy model to suggest that the motive for emerging market economies' precautionary asset holdings may stem from either changes in business cycle volatility, from financial globalization, or from self-insurance against sudden stops. In the line of thought of a self-insurance motive, we obtain similar effects from our experiment of modeling the increased difficulty to borrow internationally.
The rest of the paper is organized as follows. Section 2 discusses how financial openness and capital liberalization is measured in the data. In section 3 we present the model framework, a simple two country endowment model that allows for constraints on capital in-and outflows. Section 3 explains in detail how financial openness and capital liberalization is modeled. Subsections 3 and 3 briefly describe the solution technique and discusses parametrization. In section 4 we present the results of our 'capital liberalization' exercise for the simple model. together with extensive sensitivity analysis. Section 5 concludes. Figure 1 plots the development of the US current account and its net foreign asset (NFA) position. As can be seen the gradual decline in the US net external position begins in the mid 1980s, and was actually positive before. As we will show in the next section, the beginning of this downward trend in the US NFA position coincides with major liberalization periods in terms capital account openness in the rest of the world. 
Empirical Motivation

THE US EXTERNAL POSITION
MEASUREMENT OF FINANCIAL OPENNESS AND CAPITAL LIBERALIZATION
A large literature has studied the effect of financial integration on growth and volatility, with mixed conclusions. While the focus of this paper is a different one -in particular, we focus on the effect of capital liberalization on countries' net foreign asset positions -, we draw from this literature in terms of how it treats the measurement of financial openness. In general, one can distinguish two types of measures of financial openness, de jure and de facto measures.
The majority of the papers studying the effects of capital account liberalization rely on 'de jure' measures, which reflect legal restrictions on capital movements (or lack thereof). These are rule-based indices on various types of capital controls, in the largest number of cases based on the IMF's Annual Reports on Exchange Rate Arrangements and Exchange Restrictions (AREAER). 1 A shortcoming of de jure measures is the fact that they just capture whether there are controls or not, but not how stringent these controls are. In addition to the problem of measuring the intensity of legal capital controls, there is generally also a lack of systematic information on how strongly these legal restrictions are enforced.
De facto measures of financial integration typically look at actual data on cross-country capital flows (or interest rate differentials) to draw conclusions about the degree of capital mobility. Observed flows do, however, not necessarily capture the correct degree of capital mobility. In practise it is difficult to distinguish whether capital does not flow across countries because of actual restrictions or because of other factors unrelated to the level of capital restrictions. Figure 2 documents the evolution of three types of de jure indices for the United States, for the group of industrial countries other than the US, and for emerging economies, over the period of 1983-2004. 2,3 The black line with diamond-signs displays the evolution of a country-average over a binary indicator on 'restrictions on payments for capital account transactions' published in the pre-1996 editions of the IMF's AREAER, which takes on value 1 if there are restrictions or value 0 if there are no restrictions. As noted by Eichengreen (2001) this simple dummy accounts only for controls on capital outflows. Because of the obvious limitations of a dichotomic dummy the IMF changed reporting procedures starting with the 1996 edition of the AREAER. In the category of restrictions on payments for capital account transactions, the "new" AREAER provides dummies in not one but 13 subcategories of transactions, some of which are even further disaggregated. Miniane (2004) uses the post-1996 disaggregated capital account information and extends the indices back to 1983 for a representative sample of countries. This index is given by the purple line with circle-signs in figure 2. While the disaggregated indices generally do a better job than the pre-1996 single dummy in reflecting global trends toward capital account liberalization, the index unfortunately does not distinguish between controls on capital inflows and outflows. 4 Finally, figure 2 plots the inverse of an index of financial openness developed by Chinn and Ito (2005) , which is given by the blue line with crosses. 5 Chinn and Ito's index is a broader measure in the sense that it incorporates information not only on countries' restrictions on capital account transactions, but also on restrictions on current account transactions, the presence of multiple exchange rates within that country or requirements for the surrender of export proceeds.
MAGYAR NEMZETI BANK
As can be seen from these indices, the US has always been financially open over the last three decades, and most other regions have been liberalizing gradually since the beginning of the 1980s. The IMF dummy indicates that the US were not imposing any restrictions on it capital outflows over the entire period. The Chinn and Ito index also appraises the US the highest financial openness over the entire period. Only Miniane's index indicates that the US has also been liberalizing its financial account, however, starting from a low level of restrictions already in the mid 1980s.
The indices for the group of industrial countries other that the US also paint a clear picture. Initially, in the mid 1980s, because of controls on capital inflows and especially on outflows in many industrial countries world capital markets were far from complete. While for many countries capital was not being prevented from flowing into the country, controls on capital outflows often were much tighter. The evolution of the IMF dummy indicates that starting in the mid 1980s controls on capital outflows have been largely eliminated. Also the other indices suggest that industrial countries have largely caught up with the US in terms of capital account openness.
For the group of emerging countries the picture is somewhat less clear. One thing to point out is the general higher level of restrictions on capital flows to begin with, when compared to industrial countries. On the other hand liberalization seems to have occurred at also at a lower pace. For the IMF index we observe, after an initial spike, a steady reduction of restrictions on capital outflows. The Miniane index displays a lesser degree of liberalization. This may be partly due to the fact that after recurrent crisis that some of the emerging market economies have faced during the end of the 1990s, they suffered limitations in their ability to borrow internationally.
It is important to note that the measurement of the existence and intensity of capital controls is empirically very challenging, and as a result the effect of restrictions to capital mobility on economic variables is some-2 The group of industrial countries except US consists of Canada, Japan, Austria, Australia, Belgium, Denmark, Finland, France, Germany, Greece, Italy, Netherlands, New Zealand, Norway, Portugal, Spain and the UK. The group of emerging countries consists of Argentina, Bolivia, Brazil, Chile, China, Colombia, Ecuador, Guatemala, Honduras, Hong Kong, Hungary, India, Indonesia, Korea, Malaysia, Mexico, Peru, Philippines, Romania, Singapore, Thailand, Turkey, Venezuela. 3 We focus on de jure indices since these most closely reflect the prevailing level and evolution of restrictions on capital flows, that we will be interested in for our theoretical model. 4 While the "new" AREAER editions after 1996 now makes a distinction between capital inflows and capital outflows, this information is not available for earlier periods. 5 As the original index is an index of openness we plot the inverse of it (and rescale the index to the 0 to 1 interval) to make it comparable with the other measures of capital restrictions. (2004), Chinn and Ito (2005) times difficult to establish. We believe that even more so we need a theory for how financial flows relate to the presence of capital controls in a framework of the models we use in modern macroeconomics.
EMPIRICAL MOTIVATION
We make use of the stylized facts just presented in that they inspire the experiments we perform in our theoretical model: on the one hand we will analyze the effects of a reduction on capital outflows in the RoW, which can be thought of stemming mostly from the group of other industrial countries. On the other hand, we will consider an experiment of increased difficulties in borrowing for the RoW, incorporating the experiences of some emerging economies.
The model
MODEL SETUP
The world economy consists of two countries, Home and Foreign, which are taken to be the US and the rest of the world respectively. We will assume that all idiosyncratic risk is perfectly insured among residents of a country, i.e. within-country financial markets are complete. We can therefore think of a representative consumer in each country that maximizes the expected sum of future discounted utilities from consumption, c t :
where β is the discount factor. The utility function u (c) is assumed to be constant relative risk aversion
where σ is the coefficient of relative risk aversion. The foreign representative agent faces an equivalent problem, where foreign variables are denoted with an asterisk. Agents of each country receive an exogenous endowment y t or y * t respectively in every period t . Exogenous outputs are assumed to follow a bivariate autoregressive process of order 1:
where y is mean income, A is a 2x2 matrix of coefficients describing the autocorrelation properties of the process, and e = t , * t is a vector of shocks from a bivariate normal distribution with mean zero and variance-covariance matrix V (e), i.e. e t ∼ N (0,V (e)).
Asset markets are incomplete in the sense that countries are only allowed to trade in a one-period risk-free bond, b t , which promises one unit of consumption the next period and trades at price 1 r t , where r t is the gross real interest rate. We can then write the home country's budget constraint as:
Even though agents are assumed to be able to trade a risk-free bond in order to smooth their consumption, they cannot do so unrestrictedly. In particular, we assume that the home country's debt level cannot exceed some fraction B of the level of its steady state output:
Due to capital controls international asset holdings are also limited by an upper bound.
THE MODEL
The foreign country's budget constraint and the borrowing and lending constraints are equivalent versions of equations (3), (4) and (5), replacing all variables with starred ones. The borrowing limit for the foreign country is therefore given by
y * ≥ −B * and the lending limit is given by
Due to symmetry and the fact that bond holdings must be in zero net supply, only two of the four constraints on borrowing and lending effectively matter. More precisely, the limit that is imposed on up to how much one country can borrow is determined by either its own borrowing constraint or by the other country's lending constraint -whichever of the two is stricter. Formally, the range over which the international bond can effectively be traded is given by the interval together with consumption
and c * t
and debt plans {b t }
such that:
1. c t and b t +1 maximize (1) subject to (3)- (4)- (5), for all t , and b 0 given,
maximize the foreign version of (1) s.t. the foreign versions of (3)- (4)- (5), for all t , and b * 0 given, 3. the real interest rate clears the bond market,
4. the goods market also clears (due to Walras' Law), c t + c * t
The equilibrium conditions can then be summarized as: 
We can distinguish five cases that are summarized by equilibrium conditions (6)- (13): 1. The case where no borrowing or lending constraint is binding for either country. In this case the Lagrange multipliers associated to the borrowing and lending limits are equal to zero, i.e. λ (6)- (7) reduce to their standard expressions.
2. The borrowing constraint binds for the home country, i.e. 4. The borrowing constraint binds for the foreign country,
5. The lending constraint binds for the foreign economy,
,and λ
THE INTERPRETATION OF FINANCIAL OPENNESS AND CAPITAL LIBERALIZATION IN THE MODEL
In the framework of the model we think of financial market openness as being reflected in the tightness of the respective borrowing and lending constraints the countries are facing. Therefore, a relaxation of a country's lending or borrowing constraints can be interpreted as a reduction of capital controls on that country's capital outflows or inflows. Before we discuss the choice of these constraints in our model, let us first consider two special cases that are nested in our model setup and correspond to the more standard cases analyzed previously in the literature, known as the 'financial autarky' case and as the incomplete markets 'bond economy' case.
First, if B = B * = B = B * = 0 then the world is in financial autarky. In this case there is no international consumption risk sharing -the bond cannot be used at all to insure against idiosyncratic (country) risk. are sufficiently high, such that effectively none of the constraints ever binds, and the bond can be very freely traded across countries.
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This case coincides with the standard case of what is known as the incomplete markets 'bond economy' case. It is well known that under this case, even though markets are incomplete, the outcome is very close to the perfect risk sharing case under complete markets, where consumption in both economies perfectly co-moves (see, e.g., Baxter and Crucini (1995) increase. The presence of limits in bond holdings in these intermediate cases makes it hard for the countries' economic agents to perfectly insure against country specific shocks. Since agents dislike the possibility of being left without any consumption at any point in time, they have an incentive to build up a buffer stock of savings to facilitate consumption smoothing, that is they have precautionary savings motives. This will be the crucial mechanism with which the model is able to generate external imbalances. As long as borrowing constraints are not 'too' relaxed, such that consumption smoothing is not too close to perfect risk sharing, precautionary savings motives have a significant impact on the equilibrium bond holding policy functions. and B * = b * y * . From the evidence given in section 2 it is safe to assume that the US' constraints have always been looser than the RoW's constraints. Effectively, this means that the RoW's constraints determine how easily both countries can access international financial markets and make use of the bond for their consumption smoothing purposes.
In particular, we can use the model to perform two experiments. In the first experiment, the catching up of the rest of the world's financial openness in the RoW is modeled as a one-time permanent relaxation of the upper limit of capital outflows of the foreign economy. This reflects the dismantling of restrictions on controls on capital outflows especially in industrial countries, but to some degree also in emerging economies. We model the RoW's reduction of controls on capital outflows as a relaxation of the lending constraint to a new level B * AL (AL stands for 'after liberalization'), with B * AL > B * B L . This is depicted in the left column of figure 3 . The upper left panel describes the initial level of openness to international financial markets, before liberalization. It can be seen that the US constraints ('Home constraints') are looser than the RoW's constraints ('Foreign constraints'), and as a result the permissible region over which the internationally traded bond can be used is pinned down by the latter, given by what we call 'effective constraints'. Liberalization relaxes the RoW's constraint on capital outflows and, as a result, also implies an outward shift of the effective constraint, B = max −B y, −B * y * . After liberalization, the permissable region over which the bond can be held has become larger, international financial markets have become more accessible. As a result both countries are now able to better use the internationally traded bond for their consumption smoothing purposes and achieve, for any given output volatility, a lower consumption volatility. This reduces the incentives for precautionary savings in both countries. However, because the reduction in the RoW's controls on capital outflows has led to a relaxation of the effective US borrowing constraint, and countries care more about smoothing out the downside risk of consumption uncertainty, the US' precautionary savings motives will fall by more than the precautionary savings motives in the RoW.
In a second experiment, we can capture the limitations that some emerging market countries faced in their ability to borrow internationally in response to crisis experiences by modeling it as a tightening in the RoW's borrowing constraint. This may reflect the responses of some emerging market economies to financial turbulence and their associated difficulties to borrow in international markets. This shift is displayed graphically in the right column of figure 3. Such a shift would decrease the permissible region over which the bond can be held in response to shocks to income. While this implies that the precautionary savings motives of both countries are going to increase, it is important to emphasize that the precautionary savings motives of the US increase by less than those of the RoW, such that the precautionary savings motive of the US relative to the RoW actually goes down.
In our experiments we make two simplifying assumptions. One, rather than modeling the process of liberalization as something that took place gradually over time, we make the simplifying assumption that it 11 As shown by Anagnostopoulos (2006) Foreign Constraints
THE MODEL occurs at once. And two, the modeling of financial markets, that is, the assumption that there only exists one internationally traded bond, is clearly overly simplistic. In particular, it cannot address questions of portfolio choice or give any rationale to why gross asset and liability positions have risen drastically, but focuses entirely on the effect of capital liberalization on countries' net positions. We however also see the simplicity of our model and the fact that a standard model of consumption and saving choice is nested in our setup as an advantage. We show that even in a simple setup and with only aggregate (country specific) risk we can explain a sizable portion of the US net external deficits through effects of capital liberalization.
MODEL SOLUTION
To address the questions we are interested in, local approximation techniques like loglinearization around the non-stochastic steady state cannot be used. Instead, we need to use a global solution technique that can explicitly account for the influence of second moments on agent's policy functions and that also allows treatment of occasionally binding inequality constraints.
We use time iteration techniques as described by Coleman (1990) and increased its speed by using the endogenous grid points method developed by Carroll (2006) which reduces the number of non-linear equations the algorithm needs to solve. Time iteration has several advantages as compared to standard dynamic programming as it preserves the continuous nature of the state space since it relies on interpolation techniques, and it easily allows to take into account inequality constraints. In particular, we make guesses on the policy rules as functions of the economy's state variables. In the endowment economy we obtain policy rules for bond holdings and the interest rate as functions of last period bond holdings and the two endowment processes, b (b ; y , y * ) and r (b ; y , y * ). Further details about the solution technique are provided in the appendix. Table 1 presents our baseline parameter values for the experiments of our model economy, chosen such as to match US quarterly data versus the rest of the world. Most parameter choices are relatively standard in the literature, which we briefly outline first. We then discuss the choice of the borrowing and lending constraints, for which there is no previous (nor obvious) choice.
PARAMETERIZATION
The coefficient of risk aversion σ is set to 2, a common choice in macroeconomics. The discount factor β is set such as to match a 4% annual interest rate in the non-stochastic steady state. The exogenous process follows a bivariate AR(1) with a coefficient of autocorrelation ρ of 0.98 (and no spillovers). The standard deviation of the exogenous process σ is set to 0.0075, its cross-country correlation ρ is set to 0.4, as estimated by Fogli and Perri (2006) for the US economy. We focus on a setup in which both economies are completely symmetric, apart from the parameterization of the constraints reflecting the different degrees of financial openness. This way, the predictions of our model can be understood as stemming entirely from changes in countries degree of financial openness. The parameter choice for the level of the constraints on capital in-and outflows is more challenging. Unfortunately, there is no empirical counterpart that tells us what exactly the choice of these constraints should be. We do not know how to relate regulatory measures such as the de jure indices presented in section 2 to the quantitative measures we have in our model, where constraints are expressed as a fraction of NFA to a country's output. On the other hand, neither can we use actual observed capital flows as a guideline in setting the parameter of our constraints, as we would like to explain actual flows as resulting from changes in the constraints. We thus start with some initial parameters for the constraints, but perform extensive sensitivity analysis on a) the level of initial constraints and b) the size of the relaxation of the constraints.
We set the initial ('before liberalization') constraints for the home economy to 100 percent of its steady state
= B B L = 1), reflecting the fact that the US economy was very little constrained already in the 1980s. The initial constraints for the RoW are set such that the RoW is initially much less financially open that the US. We set the constraint on both inflows and outflows to 50 percent of output initially
12 12 As argued in section 2, the initial constraint on capital outflows is likely to have been stricter, as many economies did not restrict capital from flowing into the economy as much as they prevented it from flowing out of their economies. We could have incorporated this by parameterizing the initial
. To clearly lay out the mechanism of how the presence of international liquidity constraints affect the model variables, we instead focus on a setup of initially equal controls on capital inflows and outflows.
Results
BASELINE MODEL
This section outlines our main results. Before discussing the experiment of the relaxation in the home country's borrowing constraint we comment on the general effect of borrowing constraints in a stochastic environment. The presence of borrowing constraints give the agents of both countries an incentive to engage in precautionary saving, to store away some extra assets in the 'good' states of nature for the 'bad' states in which the constraint may bind and and in which they may not be able to borrow as much as they would desire in world markets. In our endowment economy the only asset available to be used as a buffer is the bond. Because initial constraints are such that the both countries can borrow and lend up to the same amount (and the parameterization is symmetric otherwise), and because the bond must be held in zero net supply, this means that none of two countries can actually have positive holdings of the international bond. As first observed by Aiyagari (1994) , as a result of these motives to hold precautionary buffer assets, when the (gross) real interest rate would be at their certainty equivalent level,
, there would be an excess demand for savings.
Under uncertainty, therefore, the asset price needs to be higher relative to its non-stochastic level to clear the bond market, or, equivalently, the real interest rate needs to be lower than in a non-stochastic world.
We now turn to our experiments of how the process of capital liberalization affects the economic variables of our model, and in particular, how it affects the US net foreign asset position. Rather than modeling the process of liberalization as something that took place gradually over time, we make the simplifying assumption that liberalization occurs at once. In particular, we model the catching up of the RoW in terms of its financial openness, that is, the dismantling of controls on its capital outflows as a one-time permanent ), the relaxation of the RoW's constraint on capital outflows translates also into a relaxation of the US' effective borrowing constraint from 50% of its current output level to 100% of its output. This means that before capital liberalization the effective borrowing constraints are B
B L
= B * B L = 0.5, but are equal to B * AL = 0.5 and B AL = 1.0 after liberalization. We choose the mid 1980 as the date for the experiment which coincides with the start of the decline in the US net foreign asset position and the start of a major liberalization period. With the relaxation of the US' effective borrowing constraint the probability that the constraint binds at any moment in time decreases. Both regions are now able to better smooth consumption in response to shocks and to achieve a lower consumption volatility, and as a result, the motives to hold precautionary assets in both countries decreases. The drop in the US consumption demand for precautionary assets is larger, however, since home agents can now better insure against times when their consumption is rather low.
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Accordingly, the US motive to hold precautionary assets decreases by more than the RoW's motive for buffer assets.
The left column of figure 4 shows the response of main macroeconomic variables in the face of the US' increased ability to borrow in international markets in comparison to RoW. As a result of the fact that the RoW's desire for precautionary savings is now stronger relative to the US, we observe (in the first and second left panel of figure 4) a US current account deficit and a gradual decline in the US net foreign asset position as the economy transitions to a new steady state.
14 At the end of 2006, our experiment implies US net foreign liabilities to output of 4.3%, which means that our proposed channel could explain roughly one fifth of the empirically observed US external position. The decrease in the importance of US' precautionary savings also 13 That is, with utility is concave, marginal utility of consumption is higher for low levels of consumption. Therefore agents benefit more from being able to smooth consumption through borrowing when their consumption is low than from lending when their consumption is high. 14 In principle the responses shown in figure 4 need to be derived from averages over a large number of simulations, such that the stochastic behavior of the economy can be 'aggregated away' and only the deterministic change in the policy functions -that reflects the change in the importance of precautionary savings-is left over. To save computational time we instead feed σ = 0 in the 'simulation' (the policy functions themselves have, of course, been obtained from a stochastic setting with σ as indicated in section 3). 
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RESULTS
lowers its demand for the asset and, as a consequence, pushes up the interest rate (panel 4 of figure 4) which gives the RoW a motive to forgo consumption today. As interest rates increase the RoW finds it optimal to save and enjoy higher consumption only in the future. The consumption responses in panel 3 of figure  4 show that home consumers implicitly become relatively more impatient. The drop in the precautionary savings motive leads them to consume more relative early on at the expense of consumption in future periods, such that the long run value of US consumption at the new steady state is at a lower level permanently.
The right column of figure 4 shows the evolution of the model's variables in response to the second experiment we perform, a tightening of the RoW's constraint on capital inflows. As outlined before, this can be thought of as modeling the fact that many emerging countries in practice continue to have limitations in the ability of obtaining external finance, and, after the recurrent crises that some of the emerging markets have faced during the end of the 1990s, have suffered limitations in their ability to borrow internationally. We observe that the responses of the current account, the net foreign asset position and consumption resemble, at least qualitatively, the case of the first experiment. This again is due to a shift in the relative importance of precautionary assets across countries: in particular, it results in a higher precautionary savings motive in the RoW relative to the US. The crucial difference is, however, that the tightening in the RoW's effective borrowing constraint has led to a lower ability to use the bond for consumption smoothing, which increases demand for precautionary assets. As precautionary asset demand increase relatively more in the RoW, we observe net flows from the RoW to the US. The higher worldwide asset demand and as a result decreases the interest rate.
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It is important to note that figure 4 does not plot the responses to a particular shock, nor did we assume that the mean or variance of the endowment processes has changed at any point in time. The response in figure  4 is entirely due to the decrease in the importance of the precautionary savings motive for the US economy as coming from the shift in international liquidity constraints, and plots the expected path as the economy transitions to the new implied steady state. Figure 5 presents some sensitivity analysis. Given the difficulty to parameterize the borrowing limits, we consider it especially important to do sensitivity analysis on different values of the effective borrowing constraints. The quantitative response of net foreign assets to a relaxation depends on two things: one, on the degree to which the constraints where initially restricting asset trade, and two, on the amount by which the effective constraints are relaxed. The panels in the first and second columns therefore show variations in the assumptions on these constraints either before or after capital liberalization.
SENSITIVITY ANALYSIS WITH RESPECT TO PARAMETER VALUES
We plot the first set of sensitivity experiments with respect to the borrowing constraints in column 1 of figure 5 under varying degrees of 'initial financial market openness'. We keep the size of the relaxation of the home effective borrowing constraint constant at 0.5 (that is, B Since precautionary motives are highest when financial markets can hardly be accessed as a means to engage in consumption smoothing, the drop in the net foreign asset position is strongest in the case where international financial markets are initially very closed. In this case the implied NFA response at the 15 It is interesting to note, that within the framework of the model, the relaxation of the RoW's outflow constraint (thought to have been taking place in mainly the industrial countries and to only some degree in emerging economies) and the tightening of the RoW's borrowing constraint (in emerging economies) may also have interesting implication for the relation of financial openness to consumption volatilities. In particular, it may give a rationale to the empirical finding that industrial countries' consumption volatilities typically have decreased with increasing financial openness while emerging countries' consumption volatilities have increased.
16 For displaying the results of our sensitivity analysis we focus throughout on effective constraints, B and B * . Finally, the last column of figure 5 presents the equilibrium response of our baseline parameterization for values of the coefficient of relative risk aversion σ equal to 1, 2 (baseline) and 5, respectively. As can be seen, the higher is the degree of risk aversion, the smaller is the reduction of the importance of US' precautionary motives and therefore, the smaller is the accumulation of net foreign debt. Carroll and Kimball (2006) distinguish between incentives for buffer asset holdings that derive from uncertainty and those that derive from liquidity constraints -both of which have similar effects because they lead to a concave consumption function. Since our paper concentrates on the effects of buffer asset holdings that derive from (changes in) liquidity constraint, we now turn to a further sensitivity experiment and use quadratic instead of CRRA utility. Through the use of quadratic utility, which has no inherent precautionary savings motive, we are able to isolate the role of precautionary savings motive as coming from international liquidity constraints. Column 1 of figure 6 plots the equilibrium responses to our baseline experiment and contrasts it with the case of quadratic utility. We find that regardless of the assumption of preferences the equilibrium responses are very similar.
SENSITIVITY ANALYSIS WITH RESPECT TO THE FUNCTIONAL FORM OF PREFERENCES
COMPARISON WITH THE "GREAT MODERATION" EXPERIMENT
In order to compare the results obtained with our approach with the recent contribution of Fogli and Perri (2006) we also run the experiment of the 'great moderation' in US business cycle volatility. In their experiment they consider a decrease in the volatility of US aggregate productivity of one third. Column 2 of figure 6 plots the results of the 'great moderation' experiment. 17 We find that both capital liberalization in the RoW and the great moderation of business cycle volatility can contribute to explaining the US net foreign asset position. At the end of 2006, the process of capital has led to a net foreign asset position of -4.3% of output, while the great moderation can contribute to explaining another 3.2%.
A MODEL WITH PRODUCTION AND CAPITAL ACCUMULATION
It can be argued that in a setup in which agents' only option to save and to smooth consumption intertemporally is through the use of the international bond, that the effects of changes in the strength of precautionary savings motives across countries have an unrealistically strong impact on the external position. We therefore now turn to a model setup in which the representative agents in both countries are also owners of the economy's capital stock which is used in production. This gives the agents another asset that can be used to smooth intertemporal consumption and to hold savings for precautionary reasons. Now, the home representative agent maximizes eq. (1) with respect to borrowing constraint (4) and lending limit (5). As in the endowment economy, international asset markets can therefore be used only incompletely for consumption Figure 7 presents the equilibrium responses when the RoW is initially facing a high level of capital controls.
RESULTS
Responses to capital liberalization in the full model with capital
We continue to perform our experiment of relaxing the RoW's constraint on capital outflows from B * B L = 0.5 to B * AL = 1. After capital liberalization takes place in the RoW, the foreign lending constraint softens which also relaxes the US' effective borrowing constraint. As in the endowment model, we can observe that the US net foreign asset position before the onset of capital liberalization in the rest of the world is initially zero, and then starts its subsequent decline. As figure 7 shows, the drop in the US net foreign asset position remains substantial in the capital model, despite the fact that part of the decrease of buffer stock holdings that result from lower precautionary motives of the US is expressed by lowering investment, and therefore, by a decrease in the economy's long-run capital stock level. While the drop in home variables (investment, capital stock) are relatively small quantitatively, the effects on the external position are quite substantial -a model prediction that is in line with the experience of the US economy.
Conclusions
Since the mid 1980's we have observed a persistent decline in the US net foreign asset position and continues to be the main world net borrower. Not only is the size and persistence of the US NFA position puzzling, it is contrary to the conventional wisdom of neoclassical theory, which predicts that capital would flow from rich to poor countries. Among the most notable changes in the world between the mid 1980s and today is the rapid process of dismantling of controls on international capital flows. In this paper we have explored the role of the process of capital liberalization in driving the US net foreign asset position into deficit. For doing so, we used a stylized model of consumption and savings choice across countries, enriched with borrowing and lending constraints that proxy for the presence of controls on capital in-and outflows. In an extension we also considered a model with capital accumulation, which is very close to the two-country one model good of Backus et al. (1992) , a workhorse model in international macroeconomics.
In all cases, we have shown that the current US net external imbalance can be a natural outcome of the catching up process of other advanced and emerging economies in terms of their financial openness in the last 25 years.
